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Background
Peptidyl-tRNA hydrolases (Pths) are essential
in all domains of life. They recycle peptidyltRNA to prevent tRNA starvation.
Most
bacteria contain only one essential Pth, while
eukaryotes possess a multicomponent Pth
system that is greatly understudied. PTRHD1
was identified as a potential human Pth based
on amino acid sequence alignment. Herein,
we present the recombinant expression,
purification, inability to cleave peptidyl-tRNA,
and inability to complement Pth1(TS) of
PTHRD1. This indicates PTRHD1 function is
different from originally anticipated.
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Left, expression of PTRHD1 induced by the addition of
250 µM IPTG (+). Right, purification of PTRHD1 leads
to >95% pure PTRHD1.
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PTRHD1 does not cleave peptidyl-tRNA whereas E.
coli Pth1 does. No change was observed for higher
PTRHD1 concentrations or longer durations.
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C600 E. coli contain a temperature sensitive Pth1. At
30 oC, native Pth1TS functions but is inactive at 42 oC.
Addition of a functioning Pth, like S. typhimurium Pth1,
recovers loss of PthTS activity. However, addition
PTRHD1 does not, supporting the lack of hydrolase
activity for this protein.

Conclusions
PTRHD1 can be recombinantly expressed in E. coli as a soluble protein. It can subsequently be purified by
single step metal chelation chromatography to near homogeneity. Thought to be a novel human Pth
enzyme, PTRHD1 does not cleave peptidyl-tRNA and does not complement Pth1TS. Thus, PTRHD1 is not a
hydrolase and needs to be re-classified. Follow-up studies show that PTRHD1 can bind tRNA, rRNA, and
dsDNA suggesting another, yet unknown function.
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